The natural history of aortoarteritis was studied in 88 patients (54 women and 34 men). The average age was 24.0±8.8 years at onset of symptoms and 28.3±9.9 years at diagnosis. The follow-up period was 83.6± 74.4 months from onset and 33.2 ± 37.0 months from diagnosis. Ten patients (11.4%) died during follow-up (0.016 deaths/patient year), and 22 patients (25%) suffered major nonfatal events (0.042 events/patient year). inflammatory disease involving the aorta, the arteries arising from the aorta, and, frequently, the pulmonary arteries. The inflammation leads to either stenosis and occlusion of the involved artery or aneurysm formation or both.1-5 The arterial lesions can lead to secondary hypertension, retinopathy, cardiac involvement, cerebrovascular events, and premature death. The course and prognosis of patients with aortoarteritis show wide variation, and few authors have published systematic studies documenting the natural history of this disease.6-9 While the etiology of aortoarteritis remains unknown, various modes of treatment including steroids, vascular surgery, and balloon angioplasty have been used for management of these patients.7"10-13 To make a decision about elective intervention, the physician must have data on the natural history and be able to make an objective assessment of the prognosis in the individual patient. Our study documents the clinical course, complications, and survival of 88 patients with aortoarteritis who had systematic follow-ups at our center. 
A ortoarteritis (Takayasu's disease) is a chronic inflammatory disease involving the aorta, the arteries arising from the aorta, and, frequently, the pulmonary arteries. The inflammation leads to either stenosis and occlusion of the involved artery or aneurysm formation or both. [1] [2] [3] [4] [5] The arterial lesions can lead to secondary hypertension, retinopathy, cardiac involvement, cerebrovascular events, and premature death. The course and prognosis of patients with aortoarteritis show wide variation, and few authors have published systematic studies documenting the natural history of this disease.6-9 While the etiology of aortoarteritis remains unknown, various modes of treatment including steroids, vascular surgery, and balloon angioplasty have been used for management of these patients.7"10-13 To make a decision about elective intervention, the physician must have data on the natural history and be able to make an objective assessment of the prognosis in the individual patient. Our study documents the clinical course, complications, and survival of 88 patients with aortoarteritis who had systematic follow-ups at our center.
Methods
We performed a retrospective analysis of the case records of 88 consecutive patients (54 women and 34 men) with aortoarteritis. In 78 patients, the diagnosis was made by angiography. The criteria for diagnosis of aortoarteritis were stenotic or occlusive lesions, often multiple, in some region of the aorta or its main branches, with or without some dilated lesions. The remaining 10 patients were all young women (less than 30 years) with classic clinical findings of absent pulses, extensive bruit, and hypertension, indicating aortoarteritis. They were included on clinical criteria alone. The average age at the time of diagnosis was 28.3 +9.9 years (range, 6-48 years).
Clinical Assessment
All patients underwent a complete physical examination including chest radiograph and electrocardiogram, at the initial and subsequent visits. The symptoms were graded according to the New York Heart Association functional Classification of functional disability. Functional Classes I or II were considered to be mild symptoms (n=63). Patients in Classes III or IV were considered to have severe symptoms (n=25). Cardiomegaly, defined as cardiothoracic ratio of 60% or more, was present in 21 cases (23.9% ). An erythrocyte sedimentation rate of 40 mm or more in the first hour was considered as an indication of active inflammatory phase of the disease (n=32, 36.4%). Forty patients (45.5%) had an erythrocyte sedimentation rate of 20 mm or more.
Time of Onset
A careful attempt was made to identify the time of onset of the clinical phase of the disease. This was determined either by the occurrence of a specific symptom that could be attributed to the disease or by detection of a specific clinical finding caused by the disease. The earlier of these two was defined as the time of onset. Specific symptoms included arm or leg claudication, visual disturbance, syncopal attack, minor or major stroke, angina, hemoptysis, and symptoms of heart failure. Clinical findings used to determine the time of onset included initial detection of hypertension, absent pulses, aortic incompetence, aneurysm, or cardiac failure.
Classification and Definitions
Anatomic types. Four types of aortoarteritis were identified according to the distribution of the lesions.114,'5 Type 1 (n=26) involved the aortic arch and its branches; type 2 involved the descending thoracic and abdominal aorta (n=12); and type 3 combined features of both type 1 and type 2 (n =46). When the pulmonary artery was involved in any of the above groups, it was classified as type 4 (n=4). As pulmonary angiography was performed only in 10 patients in our series, it is possible that the number of patients with pulmonary artery involvement is underestimated.
Pathological types. The patients were classified into stenotic (n =72) or aneurysmal type (n = 16) according to the predominant type of arterial lesion. All patients with aneurysms, however, had some areas of arterial narrowing. The site of aneurysm was the ascending aorta in two patients, descending thoracic aorta in five patients, and the abdominal aorta in one patient. Five patients had multiple aneurysms, while three had generalized aneurysmal dilatation of the entire aorta. In 14 patients, the aneurysm was unrelated to the stenotic lesion. In the other two cases, the aneurysm was located just beyond a stenotic segment of the descending thoracic aorta, but the lesion was clearly an aneurysm and not merely poststenotic dilatation of the vessel.
Diagnosis and grading of major complications.
The four major complications of aortoarteritis, namely, hypertension, retinopathy, aneurysm formation, and aortic regurgitation, were graded according to the criteria used by Ishikawa.2,7 Appropriatesized cuffs were used for correct blood pressure recording. The ocular fundi were examined and graded carefully. Grade 1 retinopathy was considered mild, while grades 2 through 4 were considered severe. Aneurysms and aortic regurgitation were assessed by angiography. Severe aneurysm was defined as having a diameter more than twice that of normal vessel. Aortic regurgitation of grades 3 or 4 was defined as severe aortic regurgitation. Definition of event. Any important event causing significant disability or life threat and occurring during follow-up was defined as an "event." This included strokes, acute or chronic severe heart failure, loss of vision, myocardial infarction, renal failure needing intervention, massive hemoptysis, and hemorrhage.
Follow-up. All patients were systematically and periodically followed at our center for a total of 613.4 patient years from onset and 243.7 patient years from diagnosis. The minimum follow-up period after established diagnosis was 12 months, while the longest follow-up period was 194 months after diagnosis by angiography. The average follow-up was 83.6+74.4 and 33.2+37.0 months from onset and diagnosis, respectively. Most of them were seen at yearly intervals. Out of 78 survivors, 58 patients were reviewed within the last year, and follow-up information was available on eight other patients by letters. The remaining 12 patients had been last seen in our clinic within the preceding 2 years. At review, the occurrence of any event was noted. The physical findings, especially the peripheral pulses, were compared with previously noted findings. The presence and severity of any new complication were noted.
Statistical Methods
All values are given as mean±SD. Statistical comparisons were made by Student's t test, x2 with Yates's correction, or one-way analysis of variance. Actuarial analysis was used to estimate survival rates with or without events.16-18 When analyzing survival, death was the end-point. For calculation of event-free survival, the first event as well as death was used as end-points. Patients who underwent surgery or balloon angioplasty were excluded from the calculations after the procedure.
Comparison of the survival rates in different groups of patients was done by log-rank test.19 For univariate analysis of factors affecting the event-free survival, only patients who were followed for at least 7 years (the average follow-up period) after onset or until an event were included. A statistical probability of less than 0.05 was considered significant.
Results
The four major complications of aortoarteritis and their severity are listed in Table 1 . Mitral regurgitation was present in 10 patients (11.4%), three of them being graded as severe. Cardiomyopathy was diagnosed in four patients (4.5%); the coronary ostia and proximal coronary arteries were stenosed or occluded in five patients (5.7%); and one or both the renal arteries were involved in 24 patients (27.3%).
The major sign of aortoarteritis (pulselessness) was noted in 27.3% of patients at onset, 84.1% of patients at diagnosis, and 93.2% of patients at the last follow-up. Thirteen patients (14.8%) showed a change in peripheral pulse findings after the establishment of diagnosis-12 patients showing disappearance of a previously palpable pulse and one showing reappearance of a previously absent pulse.
The classification of the entire group and the follow-up is shown in Table 2 . There was no significant difference among the groups (p>0.05) in the age of onset, age at diagnosis, or the length of follow-up. There were no deaths in groups 1 and 2A, while 10 of 51 patients (19.6%) in combined groups 2B and 3 died during follow-up. Twenty-two patients had a major nonfatal event, with only two of these being in combined groups 1 and 2A. The survival rates at 5 and 10 years after onset were Table 5 shows the results of univariate analysis of 91% and 84%, respectively, while the event-free sur- various factors that could affect the event-free survival rates at the same intervals after onset were vival in patients with aortoarteritis. Three factors 74.9% and 64%, respectively (Figure 1 ). The overall reached statistical significance in predicting a higher survival rate after establishment of the diagnosis was probability of an event on follow-up: 1) severe form of 80.3% at 10 years, while the event-free survival rate at aortoarteritis based on the severity of the complicathe same interval was 61.6% ( Figure 2 (Figure 3 ). Among patients in cardiac failure, or electrocardiographic evidence of combined groups 2B and 3, the event-free survival left ventricular hypertrophy (p<0.05). rate decreased sharply in the first 5 years to 59.7% and fell further to 38.8% at 10 years. This was significantly Discussion lower than the event-free survival rate seen in com-
The purpose of our study was to document the bined groups 1 and 2A (p<0.OO1). The event-free natural history and prognosis of patients with Takasurvival was significantly lower in patients with severe yasu's disease. Eighty-eight patients were systemgrade of hypertension (Figure 4 ), advanced functional atically followed for a significant length of time. The disability ( Figure 5) , and in the presence of either diagnosis of aortoarteritis was well established in cardiomegaly, cardiac failure or left ventricular hypereach patient. In retrospect, we noted that all our trophy on electrocardiogram ( Figure 6) . patients satisfied the criteria described by Ishikawa20 Months of follow-up carditis. Thus, the myocardial dysfunction may have an inflammatory etiology. The incidence of mitral regurgitation in our study (11.4%) was similar to that reported by others."127, 35 The mechanism of the mitral incompetence is not clear but could be related to the myocardial lesions described above. Aortoarteritis is associated with a significant incidence of premature deaths and major nonfatal events. All deaths occurred within the first 11 years of onset and within the first 5 years after establishment of the diagnosis. The survival rate for the whole group at 5 years after diagnosis was 80.3%, after which the survival curve flattened out, with no further mortality ( Figure 2) . As with the survival curve, the event-free survival curve for the whole group also flattened out after the first 5 years of diagnosis ( Figure 2) . Thus, the 10-year event-free survival rate (61.6%) was the same as the 5-year event-free survival. Ishikawa7 has reported higher rates of survival (89.7%) and event-free survival (86.8%) at 5 years after established diagnosis. Cardiac failure was the single most common mode of death ( study in which 16.8% of patients were diagnosed within 1 year of onset. The proportion of our patients with erythrocyte sedimentation rate of 20 mm in 1 hour or more was lower than in Ishikawa's series (45.5% vs. 63.0%, respectively). On followup after diagnosis, eight patients who did not have pulselessness on earlier assessment developed the finding. Thus, the incidence of pulselessness increased to 93.2% at the last examination. Four other patients who already had pulselessness showed disappearance of a previously palpable pulse, while one patient showed reappearance of a previously absent pulse. Thus, only 13 patients (15%) showed a change in the pattern of peripheral pulses on follow-up after diagnosis. In the remaining patients, the finding of pulselessness remained as at the time of diagnosis. Ishikawa7,8 has not commented on the changes in the peripheral pulses on follow-up after diagnosis. The high incidence of pulselessness at diagnosis and little change in pulses thereafter in the majority of patients may indicate a late stage of the disease, with no clinical evidence of extension to previously unaffected arteries. This finding needs confirmation by repeat angiography, as it will have important implications for planning interventions and in determining their long-term results. Of interest, only 9% of our patients had elevated erythrocyte sedimentation rate at the last examination.
Conclusions and Clinical Implications
This natural history study on aortoarteritis provides an objective basis for assessing the prognosis of the patient at initial assessment. The disease is associated with a significant incidence of morbid events and premature deaths. Presence of a severe single complication (group 2B) or multiple complications (group 3), severe hypertension, cardiac involvement, and severe functional disability are useful in predicting premature death, premature event, or both on follow-up. Patients with none of these factors have a good long-term prognosis. Improvement in the clinical condition, probably spontaneous, can occur in young patients. These data are useful to the physician to make decisions regarding medical treatment and active interventions such as surgery or angioplasty and to assess their efficacy in favorably altering the natural history of the disease.
